NFBD1/MDC1 associates with p53 and regulates its function at the crossroad between cell survival and death in response to DNA damage.
NFBD1/MDC1, which belongs to the BRCT superfamily, has an anti-apoptotic activity and contributes to the early cellular responses to DNA damage. Here we found that NFBD1 protects cells from apoptotic cell death by inhibiting phosphorylation of p53 at Ser-15 under steady state as well as early phase of DNA damage, thereby blocking its transcriptional and pro-apoptotic activities. During late phase of DNA damage, a remarkable reduction of NFBD1 was observed in dying but not in surviving A549 cells bearing wild-type p53. Small interference RNA-mediated knockdown of the endogenous NFBD1 resulted in an increase in sensitivity to adriamycin in A549 cells but not in p53-deficient H1299 cells. Immunoprecipitation and luciferase reporter analyses demonstrated that NFBD1 binds to the NH(2)-terminal region of p53 and strongly inhibits its transcriptional activity. Additionally, BRCT domains, which can interact with p53, reduced the adriamycin-induced phosphorylation levels of p53 at Ser-15 and also suppressed the transcriptional activity of p53. Thus, our present findings strongly suggest that NFBD1 plays an important role in the decision of cell survival and death after DNA damage through the regulation of p53.